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This paper explores the determinants of public employment across the world and finds that it is negatively associated with country size (by population) and positively associated with the income level. The findings show that a country's openness to trade is positively associated with public employment in low-and middle-income countries, but inversely related in high-income countries. The estimated models are used to predict the expected public employment for a country given its income, population, and openness to trade, and to compare the actual levels with the predicted ones. In general, public employment in Latin American countries is below the predicted levels, except for Argentina, Brazil, Ecuador, Mexico, Suriname, Trinidad and Tobago, and the República Bolivariana de Venezuela. Public employment in the Middle East and North Africa is above the predicted levels, particularly in the Arab Republic of Egypt and the Islamic Republic of Iran. East Asian and Pacific countries' public employment is significantly below the predicted levels, particularly in Hong Kong SAR, China; Japan; the Republic of Korea; and Mongolia. Countries in Europe and Central Asia show higher than predicted public employment, mostly in Romania, Denmark, Sweden, Armenia, and Belorussia. Public employment in Sub-Saharan Africa appears to be below the predicted levels, with the notable exceptions of Botswana and South Africa. The deviations from predicted levels are positively correlated with the union density rate, which is negatively associated with private employment rates. Finally, the study finds no statistical association between public and private employment, suggesting the absence of crowding-out in the employment levels. This paper is a product of the Macroeconomics, Trade and Investment Global Practice. It is part of a larger effort by the World Bank to provide open access to its research and make a contribution to development policy discussions around the world. Policy Research Working Papers are also posted on the Web at http://www.worldbank.org/prwp. The authors may be contacted at sherrera@worldbank.org and emunozsaavedra@gradcenter.cuny.edu.
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Introduction
While extensive theoretical and empirical literature has studied the size and composition of government expenditure (see for example Shelton, 2007 for a review of the literature), less is known about the determinants of public employment. Two notable exceptions are Rodrik (2000) and Alesina, et al. (2000) who developed theoretical models to explain the behavior of public employment. The first one shows that public employment could play a welfare-enhancing social insurance role in an economy buffeted by external shocks, and presents evidence of a positive association between the exposure to external risk and the share of public employment across countries. The second one motivates public employment as a redistributive tool to circumvent opposition to explicit tax-transfer schemes, predicting a positive relationship between the size of public employment and inequality or fractionalization, and provide empirical evidence of cities in the United States.
Public employment and its determinants is an important topic because it affects not only the size of expenditure, but it also affects its composition due to the rigidity of the wage bill (Vegh, et al., 2017) .
Recent empirical literature that uses expenditure-based measures of government size explores the relationship between trade openness and size, but its counterpart with employment measures has received less attention. The robustness in a panel data context over a period that goes beyond the 1990s has not been tested, in part because data on public employment is much more scarse than data on government expenditure. In the same vein, there is not much evidence about how alternative hypotheses to explain the size of the government can help to explain the size of public employment. This paper attempts to fill this gap in the empirical literature.
Data, Stylized Facts, and Methodology i. Data
The paper uses three measures of public employment from the International Labor Organization Statistics (ILO Stats): total public-sector employment, general government employment, and central government employment. The coverage of each employment aggregate is the standard one. 2 Data on private employment and the total labor force come from the same source.
2 Total public-sector employment covers all employment of general government sector as defined in the System of National Accounts 1993, plus employment of publicly owned enterprises and companies, resident and operating at central, state (or regional) and local levels of government. It covers all persons employed directly by those institutions, without regard for the type of employment contract. The general government sector employment is the total employment of all resident institutional units operating at central, state (or regional) and local levels of Figure 1 ). On the other hand, the wage bill, although highly correlated with total government expenditure (Figure 2 ), shows significant heterogeneity across countries, with some having a wage bill that is twice the size of others that have similar government expense levels.
Figure 1: Public employment (% labor force) and general government expenditure (% GDP) (each dot is a country-year obs.) government; i.e. all government units, social security funds and non-market nonprofit institutions (NPIs) that are controlled and mainly financed by public authority (Hammouya, 1999) . Finally, the central government aggregate is composed of departments or ministries, of autonomous agencies carrying out special functions, and of all NPIs which are controlled and mainly financed by public authority. Their fiscal, legislative and executive authority extends over the entire territory of the country. 3 The number is reduced to 122 when we consider employment as percentage of the labor force. A variance decomposition of the wage bill into the variance of its components (employment and wages) may be a useful starting point. 4 The decomposition is done using country-year level data (80 countries) 4 The variance of the wage bill is equal to the variance of employment, plus the variance of wages (proxied by total wage bill divided by public employment) and twice the covariance between both components: (ln( )) = (ln ( )) + (ln ( )) + 2 * (ln ( ), ln ( )) Where corresponds to the wage bill in constant 2011 international dollars, is general government employment (in thousands), and is a proxy of wage level constructed by dividing by . 
iv.
Public employment across countries and over time
The different measures of public employment are highly correlated (Table 1) , although when using a cross section, like year 2005 in the table, the correlation may be stronger. The data set is an unbalanced panel which increases its coverage in the mid-1990s reaching almost 60 countries in some years in the mid2000s. However, as Figure 5 shows, the coverage varies over time and across the three different measures. The evolution of absolute employment levels over time is volatile and noisy, so we plot the average over each decade to better visualize the trends by region (Figure 7 ). Most of them have a declining trend, except LAC and MENA, which show the opposite in central and general government levels since the 1990s.
These regional trends are only suggestive because the country composition changes over time due to data availability. 
Determinants of public employment
This section explores the potential factors that explain these differences across regions and over time, and has two parts. The first one focuses on Rodrik's (2000) hypothesis of public employment as a tool to mitigate the country exposure to undiversifiable external risk. The second one expands the list of potential determinants of public employment.
We initially replicate Rodrik's baseline econometric specification, but with more recent data and additional countries. The summary statistics and cross correlations of the main variables (Tables 2 and 3) are presented to facilitate comparisons with the original work. The central variable in Rodrik's model is exposure to external risk, which is calculated as the product of the volume of trade with the unanticipated component of variability in the external terms of trade, which he argues, it is the theoretically appropriate measure of external risk, as it yields the unpredictable variation in the streams of incomes associated with foreign trade. Hence, let x, m, and y stand for the volumes of exports, imports, and GDP, respectively, and T represent the terms of trade. The measure of exposure to external risk corresponds to: The baseline regression model (omitting the subscripts i or it) has government employment (as percentage of the labor force) as dependent variable, and the per capita income, urbanization rate and exposure to risk as explanatory variables using a cross section of data:
Our cross-section results are not as robust as Rodrik's, as we find that trade openness and external risk are positively associated with government employment in only two of the six specifications, while the GDP per capita is the only significant variable, in addition to regional dummies (Table 4) . When the regression is estimated with pooled country data over time, trade openness and external risk are not robust and are only statistically significant for central government employment (Table 5 ). Finally, estimating the same regression but using a panel with country fixed effects, shows that external risk has a statistically significant positive sign in two of the three specifications (for central and general government), though the sign switches for the public sector aggregation; trade openness is not statistically significant (Table 6 ). Hence, controlling for unobserved time-invariant heterogeneity seems to be relevant to confirm the positive relationship between openness and public employment.
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Moving from Rodrik's framework to a more encompassing one, and following Shelton (2007) , we include additional potential explanotory variables, including those proposed by Alesina et al. (2000) ( Table 7 ) . Henrekson, 1993; Oxley, 1994; Ram, 1987; Stein, et al., 1998; Easterly & Rebelo, 1993 Income inequality + Meltzer & Richard, 1981; Meltzer & Richard, 1983; Alesina, et al., 2000 Political rights + Lott & Kenny, 1999; Husted & Kenny, 1997; Mulligan, et al., 2004; Mulligan, et al., 2002; Easterly & Rebelo, 1993 Institutions of government + - Milesi-Ferretti, et al., 2002; Persson, et al., 1998; Austen-Smith, 2000; Persson & Tabellini, 1999 The extended model shows a negative and statistically significant association of public employment (as a % of labor force) with country size by population and a positive association with income ( Table 9 ). The size of the income coefficient is similar to Rodrik's' and the impact of a change in income is similar to recent IDB estimates according to which a 25% increase in GDP per capita in LAC is associated with a 1 percentage point increase in public employment.
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However, openness is negatively associated with public employment (see column 1 in Table 9 ), contradicting Rodrik's model prediction. This result is driven by the assumption of homogeneity of the coefficients across all countries. When that assumption is relaxed and heterogeneity across groups of countries (by income group) is allowed, results change. When a dummy variable for high-income countries is included and interacted with openness (Table 9 , Column 2), a robust negative coefficient associated with the interaction term is present in most specifications. Hence, openness is negatively associated with public employment in high-income countries, but positively associated in the rest. 10 In the case of ethnic fractionalization, we find a negative association, implying that more fragmented countries have lower public sector employment, while the age dependency ratio and income inequality are not statistically significant determinants of public 19 employment. The hypothesis of public employment being used as a redistribution tool is not supported by these findings, while the role of public employment as an insurance to mitigate exposure to undiversifiable external risk finds better support, though differently across groups of countries.
It is possible that the use of public employment varies along the business cycle, expanding during booms, but being rigid during recessions. We tested the hypothesis of asymmetric or ratchet effects in the response of public employment to changes in GDP per capita, with a dummy variable equal to 1 when GDP per capita growth is positive, included by itself and interacted with GDP per capita. We found no significative difference in the response of public employment to changes in GDP along the cycle and hence reject the ratchet effects hypothesis.
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vi.
Actual public employment compared with its predicted level
Based on the preferred specification in terms of goodness of fit and statistical significance (column 2 in Table 9 ), we predict the public employment levels to compare with actual public employment. 12 The comparisons, grouped by geographic region and averaging over all the years available, 13 show clear differences across regions (Figure 8 ). EAP shows public employment lower than the predicted by the model, while MENA shows the opposite. In Latin America and the Caribbean, most countries have lower public employment than the predicted levels, except for Argentina, Brazil, Mexico, Suriname, Trinidad and Tobago, and the República Bolivariana de Venezuela, supporting the IDB's conclusion that the wage bill in LAC is driven by large public sector wage premiums (IDB, 2018). ECA has higher employment than predicted by the model, while AFR has mixed results, with Botswana and South Africa showing significantly higher public employment levels.
We examine the potential role of political ideology driving these deviations, under the hypothesis that left-leaning governments would have larger public employment levels. Hence, we correlate the deviations with a variable that captures the political ideology of the government in office (left, center of right)
obtained from the Database of Political Institutions 2017 from the Inter-American Development Bank. The deviations from the predicted level do not appear to be driven by political ideology, as suggested by 11 The model is estimated at an annual frequency (not five-year averages) to examine the public employment along the business cycle. Results are not presented to save space but are available from the authors upon request. 12 To increase the number of countries, in cases where general government employment data are not available, we substitute it with public sector employment. 13 Figure 16 shows the comparison using only the last available 5-year window.
20 the null correlation ( Figure 17 in the Appendix). 14 In contrast, we find that these deviations are positively correlated with union density rate, which is obtained from the Database on Institutional Characteristics of Trade Unions, Wage Setting, State Intervention and Social Pacts and is available for 51 countries (see Figure 9 ). So far, we have analyzed the determinants of public employment without any reference to the private sector employment. However, it is possible that both variables are related and we have omitted the relationship from the analysis. There is mixed evidence of crowding out in the literature. On the one hand, Behar & Mok (2013) find that public employment fully crowds out private employment using a cross section of developing and advanced countries. Similarly, Malley & Moutos (1996) argue that increases in government employment can have a negative effect on private employment and support this hypothesis with Swedish data. On the other hand, Faggio & Overman (2014) use data on local labor markets in England to show that the impact of public sector employment has no identifiable effect on total private sector employment.
First, we examine some stylized facts of our data set. The scatter plot between private and public employment shows a negative correlation between public sector and private sector employment ( Figure   10 ). 15 The plot of public employment and unemployment rates shows no clear relationship in the data (Figure 11 ). The measure of public sector employment seems to be more closely related with private employment or the unemployment rate, while the other two measures show more dispersion and a flatter relationship. To examine more carefully the relationship between private and public employment, we follow Behar and Mol (2013) and estimate the following two regressions:
where corresponds to private employment over labor force, public employment over labor force, unemployment rate, and Z a vector of controls that includes log of GDP per capita, urbanization rate, trade openness, and union density rate. The data come from sources already described and we use 5-year non-overlapped averages.
We do not find evidence of a crowding-out of private employment or an effect on the unemployment rate (see Tables 10 and 11 ). This result holds using the three measures of public employment. In addition, we find that the union density rate decreases the size of private employment (see column 2 in Table 11 ) and the unemployment rate (see column 2 and 4 in Table 10 and 11). This is consistent with our finding that union density increases the size of the public sector, while the effect on the unemployment rate suggests a stronger positive effect in public employment than the negative impact on private employment, however further research is needed to make that statement categorically. 
Concluding Remarks
We examined the determinants of public employment based on the ILO data set, which is the most complete source for analysis of public employment across countries, We found a negative association between the size of public employment and country size by population, and a positive association with 26 income. Openness was found to be positively associated in low-and middle-income countries, but negatively associated in high-income countries.
Based on the estimated models, we predicted the public employment levels for each country, given its population size, income level, and level of openness to trade. The deviations between the actual and predicted levels show clear regional differences. EAP has, in general, lower public employment than that predicted by the model, while MENA has the opposite. In Latin America and the Caribbean region, Argentina, Suriname, Trinidad and Tobago, and the República Bolivariana de Venezuela show the largest positive deviation with respect to the prediction. These differences do not appear to be driven by political ideology of the government holding office, but they are positively correlated with union density rates. Source: ILO Stats iso = ALB/iso = FRA/iso = POL iso = ARM/iso = GBR/iso = PRT iso = AUT/iso = GEO/iso = RUS iso = AZE/iso = GRC/iso = SMR iso = BEL/iso = HRV/iso = SVK iso = BGR/iso = HUN/iso = SVN iso = BLR/iso = IRL/iso = SWE iso = CHE/iso = ITA/iso = TUR iso = CYP/iso = LTU/iso = UKR iso = CZE/iso = LUX iso = DEU/iso = LVA iso = DNK/iso = MDA iso = ESP/iso = MKD iso = EST/iso = NLD iso = FIN/iso = NOR iso = ALB/iso = GBR/iso = NLD iso = ARM/iso = GEO/iso = NOR iso = AUT/iso = GRC/iso = POL iso = AZE/iso = HRV/iso = PRT iso = BGR/iso = HUN/iso = ROU iso = BLR/iso = IMN/iso = RUS iso = CHE/iso = IRL/iso = SMR iso = CYP/iso = ITA/iso = SVK iso = CZE/iso = KGZ/iso = SVN iso = DEU/iso = LTU/iso = SWE iso = DNK/iso = LUX/iso = TUR iso = ESP/iso = LVA/iso = UKR iso = ALB/iso = GRC/iso = SWE iso = AZE/iso = HUN/iso = TUR iso = BEL/iso = IRL/iso = UKR iso = BGR/iso = ITA iso = CHE/iso = LTU iso = CYP/iso = LUX iso = CZE/iso = LVA iso = DEU/iso = NLD iso = DNK/iso = NOR iso = ESP/iso = POL iso = EST/iso = PRT iso = FIN/iso = RUS iso = FRA/iso = SMR iso = GBR/iso = SVK iso = GEO/iso = SVN Europe & Central Asia Notes: The prediction model is log(E/LF) = -1.38 -.11*log(Population) + .10*log(GDPPC) + .11*Openness -.56*Ethnic + .47*HighIncome -.27*HighIncome*Openness 
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